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(57)Abstract: 

PROBLEM TO BE SOLVED: To control a maximum injection rate to an 
optimal value in an altitude where the atmosphere is reduced by 
constituting the relation between the displacement of a pressure pin and 
the maximum rotational displacement of a tension arm in a non-linear. 
SOLUTION: The upper part of a bellows 1 which is expanded and 
contracted in a longitudinal direction by change of the atmosphere is fixed 
to the main body of a fuel injection pump 1 5, and its lower part is 
connected to a bush rod 2 having a taper surface 2a. The bush rod 2 is 
moved vertically by expanding and contracting the bellows 1 , a pressure 
pin 3 which abuts on one end of the taper surface 2a is moved in left and 
right directions, a spill ring 8 is displaced in an axial direction through a 
control arm 4, a tension arm 6, and the like, and a fuel injection rate is 
regulated. At this time, an abutting surface 4a on the top end of the 
pressure pin 3 of one end of the arm 4 is formed in a flange shaped 
bending surface, and thereby, it is changed in a bending line shape to the 
characteristic of a maximum injection rate of the atmosphere so as to 
control the maximum injection rate to an optimal value in an altitude. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the advanced injection-quantity compensator characterized by providing the following - it is - the 
maximum rotation of the variation rate of the aforementioned pressure pin, and the aforementioned tension arm - the 
advanced injection-quantity compensator of the fuel injection pump characterized by making a relation with a variation 
rate nonlinear Bellows from which it is attached to the fuel injection pump for internal combustion engines which 
makes fuel feed and inject to a fuel injection valve with reciprocating movement of a plunger, and linear dimension 
changes with atmospheric pressure. A push rod equipped with the taper side which moves in the length direction of the 
aforementioned bellows by the dimensional change of the aforementioned bellows, and changes the variation rate into 
the variation rate of a perpendicular direction to the length direction of the aforementioned bellows. The pressure pin 
which engages with the taper side of the aforementioned push rod, is prepared in the perpendicular direction possible 
[ movement ] to the aforementioned push rod, and displaces an end in the perpendicular direction to the 
aforementioned push rod with the variation rate of the aforementioned push rod. The tension arm which has the 
maximum giant roll displacement determined by the other end of the aforementioned rocker arm while it is supported 
free [ rotation ] by the supporting point prepared in the aforementioned pump, and engaging with the other end of the 
aforementioned pressure pin in an end, being engaged with the other end of the aforementioned rocker arm in the 
rocker arm which carries out rotation displacement with the variation rate of the aforementioned pressure pin, and an 
end, being supported free in rotation by the supporting point prepared in the aforementioned pump and adjusting fuel 
oil consumption. 

[Claim 2] The advanced injection-quantity compensator of the fuel injection pump according to claim 1 characterized 
by making a contact side with the other end of the aforementioned pressure pin in the end of the aforementioned rocker 
arm into a curved surface or an incurvation side. 

[Claim 3] The advanced injection-quantity compensator of the fuel injection pump characterized by making a contact 
side with the other end of the aforementioned rocker arm in the end of the aforementioned tension arm into a curved 
surface or an incurvation side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the fuel injection pump used for an internal 
combustion engine like a diesel power plant, and relates to the advanced injection-quantity compensator which adjusts 
the maximum of fuel oil consumption appropriately especially according to change of the atmospheric pressure by 
advanced change etc. 
[0002] 

[Description of the Prior Art] For example, in the fuel injection pump for diesel power plants, if maximum of fuel oil 
consumption is not appropriately adjusted according to the atmospheric pressure at that time when the vehicles 
carrying the engine run high ground and atmospheric pressure changes like (fall) (suppression), a black smoke will be 
discharged so much or an output will decline more than required. 

[0003] What was attached to a distributed type fuel injection pump which is illustrated to drawing 4 as an advanced 
injection-quantity compensator corresponding to this problem is known from the former. The bellows 1 which expands 
and contracts the compensator shown in drawing 4 according to change of atmospheric pressure, The push rod 2 
equipped with taper side 2a which moves by expansion and contraction of bellows 1, The pressure pin 3 which can 
move in the perpendicular direction to a push rod 2 in contact with taper side 2a of a push rod 2, It consists of a rocker 
arm 4 which is pushed by movement of a pressure pin 3 and can incline, and a tension arm 6 which adjusts fuel oil 
consumption by adjusting the maximum displacement angle by the rocker arm 4. 

[0004] In addition, in the fuel injection pump 15 shown in drawing 4 , the rotation shaft of a rocker arm 4 and 7 are 
spill rings, a flat working face [ as opposed to the pressure pin 3 of the end of a rocker arm 4 in 4a ] and 5 fit into a 
plunger 9, and move adjustment of the rotation shaft of a tension arm 6 and 8 is carried out by the tension arm 6 so that 
it may explain in detail later. Moreover, the spill port which the roller with which in a tension spring and 12 a lever and 
13 contact a drive shaft and 14 contacts [ 10 / a return spring and 1 1 ] face cam 9a, and 16 are formed in an external 
fuel injection valve, and 17 is formed in a plunger 9, and is opened and closed with the spill ring 8, and 18 show the 
pressure room, and 19 shows the cylinder bore. 
[0005] 

[Problem(s) to be Solved by the Invention] It is required that in recent years tightening up regulation of exhaust gas 
and the demand to environmental protection's should follow on rising, and deflection of the actual maximum injection 
quantity to the optimum value of the maximum injection quantity should be made small. In order to make this 
deflection small, it is necessary to control correctly the maximum serious grade of the tension arm in an advanced 
injection-quantity compensator according to the atmospheric pressure at that time. 

[0006] A solid line shows the relation between the atmospheric pressure in the conventional example shown in a part 
of drawing 3 which is an operational characteristic view at drawin g 4 , and the maximum injection quantity. Since 
working-face 4a of a rocker arm 4 consists of a flat flat surface, if the position where a pressure pin 3 contacts changes 
with operations of taper side 2a of the push rod 2 moved with the bellows 1 which senses change of atmospheric 
pressure, the maximum injection quantity will change linearly. On the other hand, although it tends to think in the 
engine as what is necessary is just to also control the maximum injection quantity-like [ proportionally ] since an 
inhalation air content changes in proportion to the change if atmospheric pressure changes Since the pressure of the 
combustion chamber at the time of compression changes and the diffusion state of the fuel spray injected by it changes 
when an inhalation air content changes, actually, the property of the optimal maximum injection quantity over 
atmospheric pressure will not become linear, but will turn into nonlinear characteristics. 

[0007] Although the advanced injection-quantity compensator which has a linear property which, if possible, turns into 
the optimal maximum characteristics of spray amount closely is used conventionally, since it is necessary to lower the 
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contracted if atmospheric pressure changes. The upper part of bellows 1 is being fixed to the main part of a fuel 
injection pump 15, since the push rod 2 equipped with taper side 2a is connected with the lower part of bellows 1, if 
atmospheric pressure changes, a push rod 2 will move up and down, and the pressure pin 3 which the end is made to 
contact to taper side 2a of a push rod 2 is moved in the direction of right and left. Although it is in contact with the 
other end of a pressure pin 3 at working-face 4a of the upper part of a rocker arm 4, since working- face 4a in the 
conventional advanced injection-quantity compensator consists of a mere flat surface, if a pressure pin 3 moves to right 
and left, rotation regulation of the rocker arm 4 will be carried out by the in general fixed ratio. Since the soffit section 
of a rocker arm 4 is the stopper which regulates rotation of a tension arm 6, if rotation regulation of the rocker arm 4 is 
carried out, it can regulate the variation rate of the tension arm 6 at the time of lengthening a lever 12, and can adjust 
the maximum injection quantity. 

[0018] Since the conventional advanced injection-quantity compensator has such composition, it can control the 
maximum injection quantity of fuel by expansion and contraction of the bellows 1 by change of atmospheric pressure 
by changing the position of the hand of cut of a rocker arm 4 through a push rod 2 and a pressure pin 3. The change is 
linear as a solid line shows the diagram of the lower berth of drawin g 3 . 

[0019] The 1st operation gestalt of this invention has the feature in the altitude-compensating equipment of the fuel 
injection pump of the same composition as what was shown in general in drawin g 4 at the point which made the 
configuration of working-face 4a to the nose of cam of the pressure pin 3 of the end of this rocker arm 4 the 
incurvation side which bends in the shape of [ of ** ] a character as shown in the upper case of drawing 1 and drawing 
3. 

[0020] Among the structures of the advanced injection-quantity compensator of the 1st operation gestalt of this 
invention shown in drawing 1 , with it of the conventional fuel injection pump which most portion showed to d rawing 
4 , since it is substantially the same, the reference number same about them will be attached, and detailed explanation 
will be omitted. That is, for bellows and 2, a push rod and 2a of the taper side and 3 are [ 1 / a pressure pin and 4 ] the 
working face, and a rocker arm and 4a are formed in the incurvation side of the shape of a character of the foil in this 
case. 5 [ moreover, ] - a rotation shaft and 6 - a tension arm and 7 - in a plunger and 10, a return spring and 1 1 show 
the tension spring and 12 shows [ a rotation shaft and 8 / a spill ring and 9 ] the lever 

[0021] Since the 1st operation gestalt has the feature of the point which makes the configuration of working-face 4a 
with the pressure pin 3 of the end of a rocker arm 4 the incurvation side which bends to the typeface of ** rotation of 
the rocker arm [ as opposed to / if it is a flat surface like before / the variation rate of a pressure pin 3 ] 4 ~ a variation 
rate like the solid line in the diagram shown in the lower berth of drawing 3 According to the 1 st operation gestalt, it 
can consider as the thing of the property of the shape of coil gland of arbitrary forms as shown in the chain line to 
becoming the thing of a straight-line-like property. Consequently, the property of the maximum injection quantity over 
the atmospheric pressure which was a straight line-like shall be conventionally changed in the shape of coil gland, and 
the injection quantity to the maximum injection quantity after a folding point is suppressed, and since the property 
which an engine needs can be made to suit, it becomes possible to demonstrate the capacity which an engine has to the 
maximum extent. 

[0022] With the 2nd operation gestalt of this invention shown in drawing 2 , the same effect has been substantially 
acquired with the case of the 1 st operation gestalt by making the configuration of working-face 6a with the rocker arm 
4 in the end of a tension arm 6 into the incurvation side which bends in the shape of [ of ** ] a character. 
[0023] In the operation gestalt of these this inventions, if a working face is formed in a smooth surface not rather than 
an incurvation side but rather than it, change of the injection quantity cannot be overemphasized as a smoother thing 
and a smoother bird clapper. 
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